Thermocline Variabilty in the Eastern Pacific Warm Pool
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ABSTRACT

Whilethereisadirect relationship between the thermoclinetopography and the geostrophic
current system (e.g. ridging associated with the North Equatorial Current and North
Equatorial Counter Current), therelationship between ther mocline topography and sea
surface temperature (SST) ismore subtle. Thethermoclinein the northeastern tropical
Pacific hasa zonally oriented trough-ridge-trough structurethat terminatesin a bowl and
dome system offshore of Costa Rica. Thetrough-ridge-trough structureiscaused by the
reduction in thetradewindsin the Inter-tropical Convergence Zone (ITCZ). Thedome/bowl
system isformed by thewind stress curl patternsresulting from Central American Cordillera
gap windsinteracting with thel TCZ. Thethermoc line bowl isin the heart of the North
East Pacific Warm Pool, while SST above the Costa Rican dome isanomaloudly cool. In
contrast, beneath the I TCZ thethermoclineridge brings cold water near to the surface; yet
thisregion is considered the thermal equator and has some ofthe war mest surface waters
on theglobe. The EPIC enhanced TAO mooringsalong 95W liein the path of the Tehuantepec
wind jet, along the wester n edge of the Costa Rica Dome, and on the migratory path of the
ITCZ. Inthispreliminary study, 95W mooring data are examined in conjunction with
satellite wind, sea surface height, rain, and SST data to identify the structure and evolution
of the thermocline topography, in relation tothe I TCZ and gap winds.
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Figure 1. TAO/EPIC moorings, along 95W, shown in rel atlon to November 2001 TMI SST
QuUIKSCAT wind fields (left) and in relation to Wind Stress Curl (right).

The 95W mooringsliedirectly in the Path of the Tehuantepec wind jet. The
moorings are also influenced by the positive wind stress curl reaching west from
the Gulf of Papagayo.

Theeffect of thewind forcing can be seen on the sea surface height (SSH) fields,
which aredirectly related to the ocean currents.
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Figure 2. November 2001 TOPEX/POSIEDON SSH

4
35
3
- 25
115
1
0.5
: 0
-05
-1
-15
-2
-25
-3
dn

d

Spring 00 Fall 00

Depth (meters)

Depth (meters)

Depth (meters)

4 2 0 2 4 6 8 10 12 Fall 02
Latitude along 95°W ' '

-4 -2 0 2 4 6

Latitude along 95°W

|| A | |

| : y il d N ”um i |
| ! Iy I * I II’ |

| T
W W H l
'y

20

140

180
JFMAMJI JIJASONDJIFMAMI JIASONDIFMAMI JIASOND

2000 2001 2002 ST (°0)

Figure 5. A timeseries of temperature taken from the TAO/EPIC
mooring at 10N, 95W. The 200C isotherm is shown in black

8 10 12 t0c)y Theannual cyclein thermocline depth at 10N (fig 5) corresponds to Rossby
waves forced by wind stress curl, shown in figure 6.

Figure 3. Temperature profiles produced from CTD sections done from TAO mooring

maintenance cruises and the EPIC 2001 cruise (September 01).

Thefall sectionshave arelatively consistent temperature structure north of the equator. The
thermoclineat 10N isrelatively shallow. Despitevariablity inthespring ITCZ, thetemperature

structurein thenorth isfairly consistent. Thethermoclineat isdeep at 10N.

The oscillating pattern seen in the north correspondsto I TCZ position. Thethermoclinetends 31 AUG Of
to be shallowest when the ITCZ isin itsnothernmost position. Similary, the thermoclineis

generally deepest when the ITCZ isin itssouthernmost position.
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Figure 4. The annual march of the ITCZ seen from atimeseries of

Xie and Arkin integrated monthly rainfall, along 95W.
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Figure 6. Rossby wavesin atimeseries of TOPEX/POSIEDON
SSH at 9.5N.

Further investigation will includethe use of satellite data to identify the Costa
Rica Dome and identify itsfomation and movement in the thermocline
variability. Ultimately thisstudy will also involvealaysisof thel TCZ freshwater
input, regional heat budget, surface buoyancy fluxes and their influence on
the coupled ocean-atmosphere circulation patterns.



